Nuclear lamin antigen and messenger RNA expression in bovine in vitro produced and nuclear transfer embryos.
The nuclear lamina is a complex meshwork of nuclear lamin filaments that lies on the interface of the nuclear envelope and chromatin and is important for cell maintenance, nucleoskeleton support, chromatin remodeling, and protein recruitment to the inner nucleolus. Protein and mRNA patterns for the major nuclear lamins were investigated in bovine in vitro fertilized (IVF) and nuclear transfer embryos. Expression of lamins A/C and B were examined in IVF bovine germinal vesicle (GV) oocytes, metaphase II oocytes, zygotes, 2-cell, 8-cell, 16-32-cell embryos, morulae, and blastocysts (n = 10). Lamin A/C was detected in 9/10 immature oocytes, 10/10 zygotes, 8/10 2-cell embryos, 4/10 morulae, 10/10 blastocysts but absent during the maternal embryonic transition. Lamin B was ubiquitously expressed during IVF preimplantation development but was only detected in 4/10 GV oocytes. Messenger RNA expression confirms that the major lamins, A/C and B1 are expressed throughout preimplantation development and transcribed by the embryo proper. Lamin A/C and B expression were observed (15 min, 30 min, 60 min, 120 min) following somatic cell nuclear transfer using adult fibroblasts and at the 2-cell, 8-cell, 16-32-cell, morula and blastocyst stage (n = 5). Altered expression levels and localization of nuclear lamins A/C and B was determined in nuclear transfer embryos during the first 2 hr post fusion, coincidental with only partial nuclear envelope breakdown as well as during the initial cleavage divisions, but was restored by the morula stage. This mechanical and molecular disruption of the nuclear lamina provides key evidence for incomplete nuclear remodeling and reprogramming following somatic cell nuclear transfer.